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1. INTRODUCTION

On January 5, 1993, Boston Edison Company (‘BECo" or "Company") notified the
Department of Public lti l1ties (Department’) of the Company's intent to file a quarterly
change to i1ts fuel charge 1n conformance with i1ts tariff, M.D.P.l. 592-A, and to 1ts
qual ifying facil 1ty power purchase rates in conformance with 1ts tariff, MD.PU. %5-A, and
the Department's rules governing suchrates. The Company requested thatboth these
changes be effective for bills 1ssued pursuant to meter readings in February, March, and
April1993. The Company also asked the Department to review the performance program
data for the Company's generating units for the November 1, 1991 through October 3,
1992, performance year.

The Department held a publ 1 c hearing on the Company's appl 1 cation onJanuary 28,
1993, at the offices of the Department 1n Boston. Pursuant to G.L. c. 12, § lIE, the
Attomey General of the Commonwealth of Massachusetts (‘Attomey General’) intervened In
the proceeding. No other petitions to intervene were filed in the proceeding.

At the January 28, 1993 hear ing, the Department announced 1ts intent to extend the
proceeding Inorder to investigate performance var iances from the goals that had been

established for the Company's generating units in Boston Edison Company,

D.P.U. 91-176 (1992) (Ir. 1, at 3).

! InaccordancewithG.L. c. 164,§94iG, once ayear,BECo isrequiredto file withthe
Department the actual performance results of generating units in itsperformance
program. Typically, the Company provides thi s data concurrently with 1ts January fuel
charge filing.

: On February b5, 1993, the Department 1ssued an Order 1nBoston Edison Company,
D.P.U. 93-1A establishing the Company's fuel charge for the billing months of
February, March, and April 1993.
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The Department held two days of hear ings addressing generating unit performance
matters, on March 26, 1993 and April 7, 1993. During the hearings, the Company
presented twowitnesses: lill1ams. Clancy, deputy plant manager at the Company's
PilgrimNuclearPower Plant (Pilgrim’); andPeter C. Stanley, performance andreliability
coordinator for the Company.

The Company, the Attorney General, and the Department entered 1nto the record70, 2,
and 2 exhibits, respectively. The Company's responses to ten record requests 1ssued by the
Department and to three record requests 1ssued by the Attorney General also were
incorporated into the record of this proceeding. he Attomey General didnot file abrief in
this proceeding. The Company filed i1ts brief on June 4, 1993.

11. PERFORMANCE REVIEV

A. Standard of Review

The Department i1s author ized to set a quarterly fuel charge for a company's recovery
of prudently incurred costs for fuel and purchased power. G.L. c. 164, § 94G(b). Toaid in
determining the prudence of such costs at a later date, the Department 1s required to amually
set performance goals for the generating units that provide electric power to jurisdictional
electric companies. G.L. c. 164, § 94G(a). Ingoal-setting proceedings, a company
proposes targets, subject to Department review, for both individual generating units and that
company's overall system. The Department reviews the proposed goals and 1ssues anOrder
establ 1shing both unit and system-wide performance goals for the subsequent twelve-month

period.
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In particular, G.L. c. 164, § 94G(a) states 1n part that each company
shall describe for the time period or periods designated reasonably attainable
targets which shall include a thermal efficiency target for the performance of
the company .... Such program also shall provide for the efficient and
cost-effective operationof individual generating unitsbyanelectricutility
company in meeting the minimum needs of each unit of said company to
maintain sufficient reserves of power for purposes of rel1ability and efficiency.
Suchprogram also shall describe the historic data, industry standards or
reports, simulation models or other information and techniques uponwhich
projections of the company's performance are based and shall include, as goals
for individual and system plant performance, availability, equivalent
availability, capacity factor, forced outage rate, heat rate ona unitby unit
basis and such other factors or operating characteristics requiredby the
Department. Any such program may specify avalue or arange of values for
the operating characteristic inquestion and shall reflect operating conditions
when overall performance 1s optimized.
he availability factor (AF)ofaunit is the fractionof timeduringwhichtheunitis
capable of generating power at any level. AF, which Is expressed as a percentage, measures
how often a unit was avai lable to generate power, but 1s not a measure of the amount of
power generated. AF takes 1nto account the effect of planned outage-hours ('POH") and
unplanned outage-hours ('IOH) ona unit's availability. POH are outage-hours that are
scheduledwell 1nadvance of the date onwhich they occur. IOH comprise five categories
of outage-hours. The first three categories ('IOH 1, 2 and 3"), also known as forced
outage-hours ('FOH), are outages caused by conditions that require removing aunitfrom
service on, at most, a few days' notice. The fourth category ('lOH 4") represents
ma intenance outage-hours ("MOH"), whi ch are outages that canbe delayedbeyond the end
of the next weekend, but that take a unit out of service before 1ts next plamed outage. In the
fifth category ('UIOH 5") are outage-hours which extend a planned outage beyond

1ts scheduled duration. The formula for AF 1s aratio of periodhours (‘PH), less POH and

UOH, to PH; that IS
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PH - POH - UOH

The equivalent availability factor ('EAF") of aunit is the fraction of maximum
generation that a unitwouldbe able to produce 1f limited only by outages and deratings.
Deratings are reductions inaunit's maximum power level. They can result from either unit
conditions, suchasequipment l imitations, or seasonal conditions, suchas ambientwater
temperature or environmental restrictions. EAF, expressedas apercentage, differs from AF
inthat 1t takes into accountequivalentunitderatedhours ("EWNDH") and equ ivalent
seasonal derated hours ("ESDH"). EUNDH comprises equivalent planned derated hours
("EPDH") and equ ivalent unplannedderated hours ('"EWH). Equivalentderatedhours are
calculated by multiplying the duration of eachderating, inhours, by the number of
megawatts by whi ch the unit 1sderated, and dividing the product by the maximum capacity
of the unit. Gross EAF 1s calculated by using the gross maximum capacity ofaunitto
calculate equivalentderatedhours, whi lenet EAF 1s calculatedusing equivalentderated
hours based on maximumnet capacity. Gross maximum capacity includes the capacity
requiredto supply electricity to runthe unit. Net maximum capacity ('NMC") 1s the
maximum capac ity avai lable after stationservice requirements have beenmet. he formula
for enther net or gross EAF can be expressed as

PH - POH - UOH - EUNDH - EESDH
EAF = e
PH

Net capacity factor ('CF') 1s aratio of the number of megawatthours (‘'MiH) aunit

has generated during a period of time 1Inexcess of station service requirements, compared to

the maximum Kt couldhave generated i f 1thadproduced 1ts net maximum capac ity during the
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entire period. CF indicates how much power a unit generated during agivenperiod,
compared to the maximum amount of power 1t theoretically could have generated during that
period. CF 1s usually expressed as
Net Actual Generation
NMC x PH

Forced outage rate ('FOR) measures the amount of time that a unitwas completely
out of service because of forced outages during a period, relative to the amount of time that
the unitwas actually inservice during the same period. FQR takes 1nto account the unit's
FOH, but not the other types of unplanned outages. It is calculatedbydividing FOHby the
sum of FOH and service hours ("H'). Aunit'sSHare the hours inagivenperiodduring
which the unitwas iInservice generating electricity. The formula for FQR canbe expressed

as

FOH + SH
Heat rate ("H") compares the energy inputusedby aunitduringagivenperiod,
expressed inBritishThermal Inits ('BIl"), to the electrical generationoftheunit, in
ki lowatthours ('"KIH"), during the same period. R isameasure ofaunit's thermal
efficiency. NetH 1s usually expressed as
Fuel Energy Consumed
Net Actual Generation
Inaccordance withG.L. c. 164, § 94G, the Department conducts annual goal-setting
proceedings with each company over which 1thas authority todo so. Inthese proceedings,

the performance programs submitted by a company are reviewed and goals are developed for
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AF, EAF, CF, FOR, and R based on the formulas described above. At the conclusion of
goal-settingproceedings, the Department 1 ssues anOrder establ 1shing bothunitand
system-wide goals for a subsequent twelve-month performance period.

Also 1n accordance with G.L. c. 164, § 94G, the Department conducts annual
performance review proceedings where inactual performance data obtainedduring a
company's performance period are reviewed and compared to the goals that had been set for
that period inaprior goal-setting proceeding. hould a compary fail to achieve one or more
of the goals establ 1 shed for a performance per 1 od under review, the company must present
evidence explaining suchvariance at the next fuel charge proceeding. G.L. c. 164,
§ 94G(a). The Department conducts an investigation into the circumstances behind each
failure. hese investigations typically involve a detailed review of activities surrounding
particular generating units inorder to determine whether a company, 1n operating and
maintaining 1ts units, followed all reasonable or prudent practices consistent with the statute.
Specifically, the Department must

make a finding whether the company failed to make all reasonable or

prudent efforts consistent with accepted management practices, safety

andreliabilityofelectric service and reasonable regional power exchange
requirements to achieve the lowest possible overall costs to the customers
of the company for the procurement and use of fuel and purchased power
included 1n the fuel charge. If the department finds that the company has
been unreasonable or imprudent 1n such performance, in light of the facts
which were known or should reasonably have been known by the

company at the time of the actions in question, 1t shall deduct from the

fuel charge proposed for the next quarter or such other period as it

deems proper the amount of those fuel costs determined by the

department to be directly attributable to the unreasonable or imprudent

performance.

G.L. c. 164, § 94G(a).
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The Department’'s standard for determining the prudence of a company's actions
appears atG.L. c. 164, § 94G.! If a company expects to recover its costs, including
purchased power costs incurred as aresult of unit outages, the company must 'demonstrate
the reasonableness of energy expenses sought to be recovered through the fuel charge.
G.L. c. 164,§ 94G(b). The Department isdirected todisallow such costs if (a) the company
fails to sustain i1ts burden of proof that 1ts actions were prudent, or (b) despite the company's

making a prima facie case, the Department concludes that the company's actions were

1mprudent and proximately caused the fuel costs or incremental replacement power costs
whose recovery is sought.! G.L. c. 164, § 94G.

Inapplying this standard, the Department has rel1ed on critical path analysis, a method
for determining whether a challenged company decisionor di screte work 1tem conducted

during an outage may be judged to have caused or prolonged the outage.’ See Fitchburg

3 'The statutory context... 1sprovidedby the authority granted the Department in

G.L. c.164,894G(a), to deduct from a fuel charge proposed for the next quarter the
amount of those fuel costs determined to be directly attributable to a company's
unreasonable or imprudent performance ; and, 1n§ 94G(b), to deduct that amount
determined to be directly attributable to a company's defective operationofaunit
Eachdetermination is to be made in light of the facts whi ch the company knew or
should reasonably have known at the time of the actions Inquestions." Boston Edison
Co. v. Department of Public Utilities, 393 Mass. 244, 245 (1984).

For the purposes of thi s proceeding, incremental replacement power costs are the
difference between the costs for power to replace a unitwhich isnotavailable for
service across agivenperiod, and the fuel and operating costs thatwould have been
incurred had that unit operated during the period.

Critical pathanalysis 1sacommonly-usedplanning tool in large engineering and
constructionprojects. It may be applied prospectively (an'as-planmned’ critical path
may be developed for use)during aprojecttodirectactivities, andretrospectively to
assess the conduct of an outage and the prudence of outage management (an'as-bui It
critical pathwould reflect the sequences and durations of activities actually
experienced). he resultofacritical pathanalysis isanetworkgraphically depicting a
schedule of activities and their sequence, durations, logic, interrelationships, and
(continued...)
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Gas and Electric Light Company, D.P.l. 87-5A-1, at 13 (1989) ; Boston Edison Company,

D.P.U. 1009-G (1982).

Aperformance reviewaddresses the performance of a company’'s units during the
performance year. The performance of certainunits inwhich that company has contractual
rights to capacity or output, rather than ownership interests, 1s, inthe first instance, the
proper subject of other docket inquiries. In keepingwith establ 1 shed precedent, should 1the
determined inother inquiries that imprudent or unreasonable actionsresulted inlost
availability of units fromwhicha company also received power, the Department may
disallow the recovery of resultant incremental replacement power costs 1ncurred by that
company, inorder to protect ratepayers from the adverse consequences of any imprudence

Commonwealth Electric Companyv.DepartmentofPublicltilities,3397Mass. 361, 366n.2

(1986).
Since 1985, the Department has held that a company must refund to ratepayers

incremental replacement power costs that result from imprudence committed by 1ts

’(...continued)
dependencies.

he critical path through a generating unitoutage i1s the chainofactivities representing
the shortest possible path through the last event of the outage. The sum total of the
durations of eachactivity onthe critical pathdefines anoutage's total duration. 1fan
activity onthe critical path is delayed, by definition, anequal delay isrealized inthe
completion of the outage. A complex outage may have more thanone critical path; and
these are known as concurrent or parallel critical paths.

he effect of adelay 1nan outage activity onthe overall schedule canbe assessed only
againstthe critical path. Anactivity not onthe critical pathmaybe delayedbut still
have no effect on the duration of an outage or purchased power costs. But anactivity
not onthe prospective or 'asplamed critical pathalsomay be so delayed as tobecome
1tself the actual critical pathandbe deemed so inretrospect. Delay onthe critical path
does not necessarily result from imprudence: the cause may be conditions not
reasonably foreseeable or preventable, new regulatory requirements, force majeure, etc.
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1ndependent contractors to whom the company delegates the responsibilityfororiginal or

repair work. Boston Edison Company, D.P.U. 92-1A-A at 19-20, 42, 4 (1993) ; Nantucket

Electric Company, D.P.U. 92-7B-A at 15 (1993) ; Boston Edison Company, D.P.U. 88-1A-A

at 51 (1988) ; Boston Edison Company, D.P.U. 85-1B-2, at 15-18 (198)) ; lestern

Massachusetts Electric Company, D.P.U. 85-8F-2, at 12-13 (1985). A company may not

insulate 1tself from responsibility for the conduct of 1ts business by engaging contractors.
Section9iGof G.L. c. 164appl ieswithequal force to a company's Independent contractors
on the principle that providing electric service 1spartof anelectric company's hondelegable

statutory obl igations." Commonwealth Electric Companyv.DepartmentofPublicltilities,

397 Mass. 361, 366 n.2 (1986).

B. Overview

he Department sets goals for units that BECo owns and operates, units inwhich ithas
an ownership interest but does not operate, and units fromwhich 1t receives power under
I i fe-of-the-unit contracts. InD.P.l. 91-176, the Department set goals for BECo's major
units (Mystic lnits 4,5, 6, and 7; New Bostonlnits 1l and 2; Pilgrim; and Canal 1) and
minor units (Connecticut Yankee ; lyman 4; New Haven Harbor ; Millstone Inits 1, 2,
and 3; Yankee Atomic;®Northfieldl,?, 3, and4; LStreet Jet; Mystic Jet; Edgar Jets;
Framingham Jets; and Medway Jets).

The instant performance review focuses on the actual performance of the above units
during the performance year ended October3il, 1992. As inprioryears, the Company's

January 1993 fuel charge fi l ing included the actual performance data for that performance

6 Yankee Atomic has been 1n deactivated status since February 26, 1992

(Exh. BE-PCS-3, at 21).



D.P.U. 93-1A-A Page 10

period and adiscussion of performance-related activities. The Company provided a
compar 1 sonof the actual operating results achievedbyBECo's units to the goals set in
D.P.U. 91-176 (Exh. BE-PCS-3, at 25). This comparison has been reproduced as Table 1 1n
this Order.

The information inTable ! shows that some of the Company’'s major units didnot
achieve their EAF goals. Certainmajor andminor units also failed to meet other goals
established inD.P.l. 91-176. Accordingly, the Department investigated the reported
variances between the establ 1shed goals and the actual performance of units 1nthe Company's
supply portfolio.

C. Performance Issues and Findings

1. Palgrim

a. Introduction

Pilgrimisa6iiMinuclear power plant, located atfockyPoint on Cape CodBay,
Plymouth, Massachusetts. The facilityhasbeen inservice sinceDecember1972,and 1s
owned and operated by BECo. After sales to other utilities, the Company receivesiii
percent of Pilgrim's output.

Dur ing the November 1, 1991 through October 31, 1992 performance year, Pilgrim
experienced two forced outages: the first inthe fall of 1991 ; and the second 1n the spring
of 1992. The Fall 1991 outage was caused by a severe storm; Pilgrimwas out of service
from October 31, 1991, until November 21, 1991. The Department found no evidence that
the Fall 1991 outage resulted from any unreasonable or 1mprudent action by the Company.

The Spring 1992 outage was the result of equipment malfunction; that outage began or
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March 26, 1992, and lasted until April 13,1992. Adiscussionof the Spring 1992 outage
follows.

b. The Spring 1992 Outage

i. Background

On March 25, 1992, the Reactor Core Isolation Cooling (RCIC") Inboard Steam
Supply Isolationlalve MO 1301-16 fai led.” More specifically, during a postwork testing of
the valve, it failed to stroke properly and exhibited erratic position indication
(Exh. BE-ISC-1, at 22). Repeated attempts to troubleshoot and repair the valve with
Pilgrimon-line were unsuccessful. Therefore, on March 26, 1992, BECo decided to shut
down Prlgrim in order to investigate and repair the MO 1301-16 valve (1d.).

The Company's root cause analysis of the MO 1301-16 valve fai lure showed that the
valve motor operator cap screws had been torqued improperly during their installation, which
resulted intheir loosening during operation and the consequent separation of the motor
operator from the valve yoke (Exh. BE-ISC-15, Tab. 35).2 The Company determined that
the cap screws had been torqued 1mproperly because the torque values that had been
implemented were taken from the wrong guidelines (i1d.). The Company's witness,
Mr. Clancy explained that the plant maintenance personnel had erroneously used a
maintenance procedure by Limitorque Corporation (Limitorque’) rather than the vendor

manual publ 1 shed by lestinghouse Electric Corporation (lestinghouse’) to determine the

! The purpose of the MO 1301-16 valve 1 s to control steam supply to theRCIC turbine
(Exh. BE-ISC-1, at 24).

8 The MO 1301-16 valve 1s amotor-operatedvalve that features the valve i1tself and the
motor assembly that controls the valve. The cap screws attach the motor to the valve.
The vendor of the valve assembly was llestinghouse Electric Corporationand the
motor assembly was manufactured by Limitorque Corporation (Ir. 2, at 149).
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torque values for the cap screws (Ir. 2, at 49). Because of seismic requirements for the
valve, llestinghouse was responsible for specifying the appropriate torque value for the cap
screws that attach the motor to the valve (id.). The Limitorque maintenance procedure was
applicable only to the internal components of the Limitorque motor assembly (id.).
The Company 1dentified several other repair activities performed during the Spring
1992 outage that are relevant to this analysis. First, onSeptember 26, 1991, several months
prior to the March 26, 1992 shutdown, the Company had 1dentified a leak on the RCIC
Outboard Steam Supply Isolation Valve MO 1301-17 (Exhs. BE-ISC-15, Tab. 30; DPU-32;
r. 2, at 1%0).° Several attempts by the Company to el iminate the leak by tightening the
valve didnot fully stop the leak, but the plant was able to continue operationbecause the
PilgrimTechical ecificationsdidnotrequire ashutdownbasedona limited leak at that
valve (Exh. BE-ISC-1, at 19-20; Tr. 2, at 151, 157-158). Mr. Clancy explained that no
formal requirements or strict limitations exist relevant to a leak of the MO 1J1-17 valve,
that would have necessitated a shutdown of the plant (Tr. 2, at 157-158). According to
Mr. Clancy, the Company wrapped the leaking valve witha fiberglass clothandapiece of
steel mesh inorder to keep the areahabitable (1d. at151-152). The Company continued
monitoring the progression of the leak, but no records of the leak progressionwere prepared
by the Company (i d. at 156). Mr. Clancy testifiedthatdespite the Company's effortsto
eliminate the leak, 1tprogressed fromarelatively small steamflow to a steady stream of

water (1d. at 151). OnJanuary 30, 1992, the Company had prepared a prel iminary schedule

The MO 1301-17 valve and the MO 1301-16 valve are installed in series on the RCIC
turbine steam supply line, one outside the drywell, the other inside the drywell
(Exh. BE-ISC-1, at 24). Thedrywell 1s asteel-l1ned, concrete pressure vessel that
houses the reactorvessel and the reactor recirculationsystem (Exh. BE-ISC4, atd).
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of an eight-day forced outage to repair the MO 1301-17 valve (Exh. BE-ISC-15, Tab. 2).
Nonetheless, inMarch 1992, the Company planned to continue operationof the plantuntil
the mid-cycle outage that was scheduled to commence on October 17, 1992
(Exhs. BE-ISC-1, at 21; BE-ISC-15, Tab. 19, at 7). During the Spring 1992 outage, the
Company disassembled the MO 1301-17valve and replaced the seal ring inside thevalve
(Exh. BE-I5C-1, at 24).

A secondrepairactivityduring the Spring 1992 outage that isrelevant to this
discussionpertained to an observation inDecember 1991 that the rate of leakage from
unidentifiedsources inthe drywell started to increase (Exh. BE-ISC-15, Tab. 6). Between
December 1991 and March 1992, the Company closely monitored the rate of leakage inthe
drywell because the Pilgrim lecmical Yecifications require a plant shutdown if the rate of
leakage from unidentified sources inthe drywell exceeds five gallons per minute (1d.;
Exh. BE-ISC-15, Tab. 5). During the Spring 1992 outage, the Company inspected the
dywell and discovered that the sources of the leakage were deficient seals 1ntwo control rod
drives (Exh. BE-ISC-1, at 28). The replacement of the sealswas performed inparallel
with major repair activities (id.).

Afinalrepairactivity addressedthe problemwithaturbine thrustbearing. On
March 28,1992, whi le the turbine was cool 1ng down subsequent to the shutdown of the unit,
the control roomreceivedawear alarmregarding aturbine thrustbhearing (1d. at 2. The
inspection of the turbine thrust bearing revealed that the hold-down bolts on the thrust
bearing ring had loosened, and, therefore, as the turbine was cool 1ng down, the contracting
turbine and generator rotors were able to move the thrustbearing assembly inanaxial

direction enough to trigger a false activation of the thrust bearing wear alarm
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(Exh. BE-ISC-16, Tab 10, at 2). According to design documents, the hold-down bolts

were securedby small setscrews (i1d.). The record shows that 1n1987General Electric
Company ("GE") personnel performed maintenance work on the turbine thrustbearing;
however, a torque value for the hold-downbolts was not documented at that time (1d. at3).

According to the record, the Company did not perform an evaluation to determine
whether the loosening of the hold-down bolts resulted from adesigndeficiency
(Exh. DPi-44). 1t was the Company's conclusion that the loosening of the bolts most likely
resulted fromnormal vibrationexperienced across the preceding five years (id.;
Exh. DPU-0).

he record shows that since 1987, operating vibration on the turbine bearings has never
exceedednormal levels (Exh. DPU-4). However, Mr. Clancy explained thatduring startup
and shutdown of the turbine, transientvibrationlevels mayhave exceeded temporarily
normal levels(Ir.2, at1/4). According toMr. Clancy, those transientvibrationsmight
have affected the tightness of the bolts because the bolts were not "'staked" (id.;
Exh. DPU-44).

According to the record, many large steam turbine generators featuring hold-downbolts
of the same designhavenotexperiencedsimilarproblems (Exh. DPU-44). The Company
identified justone similar event atBridgeportHarbor3(r. 2, at 175). The record also
shows that, 1nthe period preceding the failure, the turbine atPilgrimdidnot experience
vibration levelshigher thanthose typi cally experienced at other comparable power plants

(Exh. DPU-44).

o Mr. Clancy explained that the term'staked' signifies a designfeaturing a holedrilled

inthe bolt,withasteel rod inserted into the hole andwelded inplace inorder to
prevent the bolt from loosening during operation (Ir. 2, at 176).
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Between March 26, 1992 and April 8, 1992, the Company performed repairs to both
valves, MO 1301-16 and MO 1301-17, identi fied the other sources of the drywell leakage
and took actionto correct them, and repaired the turbine thrustbearing. According to the
record, the repairs to the MO 1301-16 valve started on March 27, 1992, and were completed
on April 1, 1992 (Exh. BE-ISC-15, Tab. 45). The Company performed the repairs to the
MO 1301-17 valve i1n parallel to the work on the MO 1301-16 valve, and completed those
repairs twodays lateronApril 3,1992(id.). OnMarch 31,1992, the Company initiated the
inspection of and repairs to the turbine thrustbear ing, and those activities were finished on
April 8,1992(1d.). OnApril 13,1992, after other necessary activitieshadbeencompleted
by the Company, Pilgrim was returned to service (i1d.).

ii. Company's Position

The Company states that although the fai lure of the MO 1301-16 valve was the cause
of the shutdown, the repairs to that valve didnot affect the critical path and duration of the
outage (Company Brief at3il). The Company maintains thatduring the firstfive days of the
outage, 1.e., fromMarch 26, 1992 throughMarch 31,1992, the critical path of the outage
encompassed the repairs to the MO 1301-17valve (1d. at29). The Company asserts that the
leak 1nthe MO 1301-17 valve was unforeseeable and that the Company's actions were
reasonable and prudent (1d. at 30). The Company suggests that, i1f the MO 1301-16 valve
hadnot failed onMarch?,1992 initiating the Spring 1992 outage, the progressionof the
MO 1301-17 valve leak or the progression of unidentified leakage i1n the drywell probably
would have caused a forced outage of the plant sometime dur ing the summer of 199 (id.

at 28, citing TIr. 2, at 70, 157; Tr. 2, at 159).
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The Company asserts that the 1nspections and repairs to the turbine thrustbearing
became the critical path onMarch i, 199, and that those activitiesremainedonthe critical
pathuntil April 8, 1992 (1d.). The Company maintains that the turbine thrustbearinghold-
down bolts became loose "as aresult of normal vibrationduring operations over the
[previous] five years" (id. at 3, citing Exhs. BE-ISC-16, Tab 10, at 2; DPU-70; Tr. 2,
at 173-17). The Company asserts that the turbine thrusthbear ing problemwas unforeseeable
and that the Company’'s actions 1naddressing the turbine thrustbearing problemwere
reasonable and prudent (1d. at 33).

iii. Analysis and Findings

(A) The Motor Operated Valves

The recorddemonstrates that the Sring 1992 outage atPi lgrimwas precipitatedby the
fairlure of the MO 1301-16 valve. The record shows that the inoperability of the
MO 1301-16 valve resulted from the separation of the motor operator from the valve yoke.
he record also shows that the separation of the motor operator from the valve body resulted
from the loosening of improperly torqued cap screws that attached the motor operator to the
valve. The record shows that the llestinghouse valve manual, withcorrectly specified
torque values for the cap screws, was avai lable to the plant maintenance persomel ; however,
Company personnel erroneously derived the torque values from a Limitorque maintenance
procedure rather than from the llestinghouse valve manual. The Company failed to identify
any reason that would justify the error. Therefore, the Department finds that the Company's
failure to properly torque the MO 131-16 valve's cap screws represents an unreasonable
actiononthe part of the Company. Consequently, the Department finds that the March 26,

1992 shutdown of P1 Igrim resulted from an unreasonable and, therefore, imprudent action.
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The record shows that between March 26, 1992 and March 31, 1992, whi le repairs to
the MO 1301-16 valve were under way, the Company performed repairs to the MO 1301-17
valve inparallel. The Company asserts that, betweenMarch 26, 1992 and March 31, 1992,
the repairs to the MO 1J1-17 valve represented the critical path of the Spring 1992 outage,
rather than the repairs to the MO 1301-16 valve. Thus, i1t is the Company's position that the
MO 131-16 valve repairs did not affect the duration of the outage and, consequently, that

no replacement power costs are attributable to the failure of the MO 1301-16 valve.

In lestern Massachusetts Electric Company, D.P.U. 88-8A-4, at 17 (1989), the
Department determined that where the Initial cause of an outage was adjudged 1mprudent,
“the burden should rest on the company to support any claims that prudent repairs
necessarily extended the length of the outage." In that Order, the Department stated that a
company cannot 'mask’ the affects of an imprudent actionwith 'made work" in order to
shield itself from adverse findings by the Department. However, a company does have an
opportunity todemonstrate that other activities performeddur ing anoutage precipitated by
1mprudent actions addressed unavoidable problems that would have caused unitdown-time
had they gone unaddressed. Such demonstration may lead to findings by the Department that
an imprudent action was of limited consequence. Id.

Mr. Clancy suggested that 1T the MO 1301-16 valve had not fai led on March 25, 1992,
and the Spriang 1992 outage had not occurred, the progressive leak of the MO 1IX1-17 valve
probably would have caused a forced outage of the plant sometime dur ing the summer of
1992. The Department finds the witness's assertion that the progressive leak of the
MO 1301-17valve would have necess 1 tated a shutdown of the plant sometime inthe summer

of 1992 to be speculation that 1s not supported by any evidence in the record. No evidence
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was presented by the Company to document the escalating progression of the leak between
September 1991 and March 1992. The record shows that the Company had effectively
1mplemented remedial measures 1norder to control the stream of water and steamemanating
from the valve, directing 1t into the drain system. The record also shows that 1nMarch
1992, the Company had planned to continue operation of the plant unti I the planned mid-
cycle outage. he mere fact that the Company prepared a prel iminary schedule for repairs to
the MO 1301-17 valve does not indi cate that the condition of the MO 1301-17 valve would
have requiredaforced shutdown of the plantprior to the mid-cycle outage. The record
shows that no formal requirements or strict limitations existrelevant to a leak of the
MO 1301-17 valve that would have necessitated a shutdown of the plant. The Department
finds no evidence inthe record that the condition of the MO 1301-17 valve precipitated a
forced shutdown of Pi lgrim inMarch 1992, or would have precipitated a forced shutdown of
Pilgrimbefore the mid-cycle outage. Therefore, the Department finds that the Company
failed to support i1ts claimthat the repairs to the MO 131-17 valve necessar i ly extended the
Spring 1992 outage from March 26, 1992 to March 31, 1992.*

In hearings, Mr. Clancy also suggested that the progression of unidentified leakage in
the drywell alsowould have forced the plant off-1 1ne before the next planned outage,
sometime during the summer of 1992. However, a review of a graph depicting the
progression of unidentified leakage in the drywell (Exh. BEJSC-b, Tab. 6) suggests that it
1s unlikely that the rate of the leakage would have exceeded the Tlechnical pecifications'

Iimitoffive gallons per minute before mid-October. Consequently, the Department findsno

i Our finding does not suggest that the Company was unreasonable intaking advantage

of the outage resulting from the MO 1301-16 valve's fai lure to repair the MO 1301-17
valve.
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evidence inthe record that a forced outage caused by an excessive rate of unidentified
leakage in the drywell l11kely would have occurred prior to the planned mid-cycle outage in
October 1992.

Accordingly, the Department finds that a five-day portionof the critical path of the
Spriang 1992 outage, fromMarch 26, 1992 to March 31,1992, isdirectly attributable to the
Company's unreasonable action: improper torquing of the MO 131-16 valve's cap screws.

(B) The Turbine Thrust Bearing

The record shows that between March 31, 1992 and April 8, 1992, the Company
performed inspections of and repairs to the turbine thrustbearing. The record 1s clear that
the turbine thrust bearing alarm resulted from an axial shift of the turbine-generator rotor
during cool down, whichwas caused by a loosening of the hold-down bolts on the bearing
ring. The Company has suggested that the loosening of the hold-down bolts on the turbine
thrust bear ing ring was unforeseeable and resulted from normal vibration of the turbine.
Therefore, the Company asserts that the portion of the critical pathbetweenMarch 31,1992
and April 8,1992, i1s not attributable to any unreasonable or imprudent action by the
Company or 1ts contractor.

Because many large steam turbine generators featuring hold-down bolts on the turbine
thrust bear ing of the same designas atPi lgrimhave not exper 1enced loosening of those holts,
we find that the des 1gn of the hold-down bolts on the turbine thrustbearingring atPilgrimis

inherently sound and isnota l1kely root cause of the bolts’ loosening. The record also
shows that, inthe periodpreceding the failure, the turbine atPilgrimdidnot experience
vibration levels higher than those typically experienced at other comparable power plants. If

normal vibrationhad caused the loosening of properly torqued bolts atPilgrim, normal
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vibration should have caused the same problem at many other power plantswithasimilar
design. Since only one other plantofmanywithasimilardesignhas experiencedthis
problem, the Department cannot agree with the Company's assertion that the hold-down bolts
loosened due to normal vibration of the unit during operation.

According to the record, GE personnel did not document the torque value implemented
dur 1ng the maintenance work on the turbine thrustbearing 1n198. The record suggests that
GE didnot prescribe or apply any specific torque value that would be adequate to secure the
holddown bolts; consequertly, 1t 1s likely that the actual torque values appl 1 ed to the hold-
downboltswere random. Therefore, the Department finds that the hold-downbolts onthe
turbine thrust bearing ring most likely loosened during operation because GE persomel failed
to torque the hold-down bolts properly dur ing the 1987 maintenance to the turbine thrust
bearing. Therefore, the Department finds that the Company fai led to make all reasonable or
prudent efforts regarding maintenance of the turbine thrust bearing consistent with accepted
management practices and the rel1ability of electric service to achieve the lowest possible
overall costs to customers. The Department also finds that ane 1ght-day portionof the
critical path of the Spring 1992 outage, fromMarch3l, 1992 to April 8,199, isdirectly
attributable to this unreasonable performance.

iv. Conclusion

Overall, the Department finds that a thirteen-day portion of the critical path of the
Spriang1992outage atPilgrim,betweenMarch 26,1992and April 8,1992, canbe attributed

directly to the Company's or its contractor's unreasonable actions.”

L Although the Spring 1992 outage was completed on April 13, 1992, the Department

finds no evidence that the Company's activities performed between April 8, 1992 and
(continued...)
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Inaccordance wi th the precedent set forth inSection 11.A, above, the Department finds
that the Company bears ultimate responsibility for the unreasonable action by 1ts independent
contractor, GE. Accordingly, the Department finds that ratepayers should not bear the costs
of the imprudent actions of the Company's 1ndependent contractor and, therefore, hereby
directs the Company to calculate the expenses associated with a thirteenday portion of the
outage, from March 26, 1992 to April 8, 1992, caused by improper torquing of the
MO 1301-16 valve's cap screws and improper torqu ing of the hold-down bolts on the turbine
thrustbear ing, and to refund to ratepayers, with interest, the incremental replacement power
costs associated with this portion of the Spring 1992 outage at Pilgrim.

2. Mystici

a. Introduction

Mysticé4isaldMifossil unitlocated at Mystic Station, Everett, Massachusetts.
The unithas been incommercial operationsince 195, and Is owned and operated by Boston
EdisonCompany. During the subjectperformance year, Mystici4experiencedamajor
overhaul, which commenced onSeptember 12, 1992 (Exh. BE-PCS-3, at7A). Adiscussion
of a single 1ssue related to the Fall 1992 major overhaul at Mystic 4 follows.

b. The Fall 1992 Major Overhaul

i. Background

At 1ssue 1s adecision by BECo management to delay repairs to the Mystic 4 condenser,

which resulted inthe unit operating at a reduced output over an extended period of time.

(...continued)
April 13,1992, whichaddressed safety-related 1 ssues, were attributable to any
unreasonable or imprudent actions by the Company. Accordingly, the Department
findsno evidence that those activities unreasonably extended the length of the Spring
1992 outage.
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his derating of the unit caused the Company's ratepayers to incur additional costs for
replacement power.

According to the Company, Mysti c 4began to exper 1ence numerous condenser tube
leaks 1n 1988 (R-DPU-8, Att. 2, at 5, 7). In the spring of 1991, the Company determined
that the condenser tubes were failing at a rapidly increasing rate and concluded that
replacement of the condenser tubes would be required during the 1992 major overhaul,
scheduled tobeginonApril 25,1992 (1d. at5-6). The Company's Production Engineering
Department (PED) performed a cost/henefitanalysis ofvarious optionswithrespectto the
tube replacement (1d. at7-11). OnMay 14, 1991, PED completed project justification for
capital authorizationfor replacement of the tubes i1nthe Mystic4condenser (1d. at5-11; Tr.
3, atdl; Exh.DPU-47). Inorder to avoidunplanned outages at Mystic 4 causedby leaks i1n
deficient condenser tubes that could occur prior to their replacement, the Company reduced
theboirleroperatingpressurebeginningonJuly?l, 1991 (Exhs.BE-PCS-1, at 10 ; BE-PCS-
24, at’). The reduced pressure had the effect of limiting stress on the existing tubes (1d.).
However, the reduction of the boi ler operating pressure caused the restriction of the normal
capacity of the unit from 135 MIl to 115 Mil (Exh. BE-PCS-1, at 10).

InDecember 1991, at the Company’s annual capital authorizationmeeting, the
Company's Board of Directors approved the condenser tube replacement project (R-DPU-8,
Att. 2, at 1; Exh. DPU-47).% After the project was approved, the Company ordered the

necessary material (titanitum tubes) for replacement of the condenser tubes (Exh. DPI-47).

8 According to the Company, the Board of Directors reviews and approves the capital
budget for the next calendar year at 1ts annual meeting inDecember (Ir. 3, at 85).
The Company stated that only emergency projects canbe reviewed by the Board of
Directors outside of the usual capital budget process (1d. at 85-86).
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Since the Company knew that the materials could not be shipped 1n time for the scheduled
April %, 1992 major overhaul, the Company rescheduled the major overhaul from April %,
1992 to September 12, 1992 (1d.; Exh. BE-PCS-3, at 7A).

The Company's decision to delay the 1992 major overhaul from April 25, 1992 to
September 12,1992 resulted inMystic4operating at a reduced output over an extended
period of time. his derating of the unit caused the Company’s ratepayers to incur additional
costs for replacement power dur ing the summer of 1992, when demand for Mystic 4's power
materialized. Operation of Mystic 4 with the 20 Ml derating from May 1, 1992 to
October 31, 1992 resulted in19.4 equivalent outage days for this unit (Exhs. DPU-47;
DPU-51).

i1. Company's Position

The Company contends that the delay of the Mystic4major overhaul from April to
September 1992was reasonable and prudent (Company Brief atll). The Company argues
that 1t conducted a careful and thoroughdecisiormaking process thatwas justifiedby the
magnitude of the capital expendi tures assoc1atedwi th the condenser tube replacement project
(1d. at 12).

The Company asserts that 1ts decisionto postpone the major outage was reasonable,
because the resulting capacity restrictions and financial losses were relatively small in
comparison to the capital expenditures associated with the condenser tube replacement project
(nd.). Also, since there was little demand for Mystic4's power 1n199., replacement of the
condenser tubes was not categorized as an emergency project (1d.). Inconclusion, the
Company contends that 1ts decision to delay the review and approval of the project by the

Board of Directors until December 1991 was reasonable (1d.).
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ii1Analysis and Findings

he Department notes that although the PED presented the results of 1ts analysis of the
condenser tube replacement project on May 14, 1991, the Board of Directors didnot review
the projectunti | December 1991. Based on 1ts analysi s of the record, the Department finds
that if the Board of Directors had reviewed and approved the project shortly after the
completionof the PED analysis, the materials for the tube replacement could have been
ordered and received prior to the scheduled April 1992 major overhaul. The Department
therefore finds that the Company's decisiontodelay the major overhaul for Mystic4would
nothave beenrequired 1 fthe Company had adopted PED's recommendati ons and ordered the
materials for replacement of the tubes 1n a timely manner.

The Company argues that its delay in reviewing and approving PED's
recommedationswas justified since the project required a substantial capital outlay adwas
not classifiedby the Company as an emergency. he Department notes that the primary
reason given by the Company for 1ts decisionnot to classify the tube replacement project as
an emergency was the relatively lowdemand for Mystic 4's power during 1991 inrelationto
the high cost of the repairs. At the hearing, the Company emphasized that ithas afinite
amount of capital to apply to capital projects inany particular year (Ir. 3, at 86). The
Company also stated 1ts view that the relative priority of the condenser tube replacement
project on Mystic 4 must be judged in relationship to the other projects that the Company
must undertake (1d.). he Company asserts that itwas appropriate to prioritize all capital
expenditures before commi tting to the condenser replacement project (Company Brief at ).

The Department does not question the Company’'s initial decisiontodelay the

condenser repairs unti | the next regularly scheduled major overhaul. Consequently, the
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Department does not 1ntend to penal 1ze the Company for any replacement power costs
incurred between the start of the derating onJuly 21, 1991 and Apri | %, 1992, the originally
scheduled date for the commencement of the major overhaul. The Department finds,
however, that the Company fai led to establ i sh that there was li1ttle l 1 kel 1hood of aneed for
Mystic 4 1n1992basedon i tsperformance inl199lalone. The Departmentdoesnotfind it
reasonable or prudent for the Company to substantially delay necessary repairs to a major
unitbasedonthe Company's speculative anticipationoffuture lowpower demands.

Inaddition, the Department finds that the Company failed to establishthat itwas
reasonable under the circumstances to delay a repair to amajor unitbased on 1ts own intemal
prioritization of capital expenditures. The Company did not identify any capital expenditures
that were or could have been a higher priority than the condenser tube repairs at Mysticié;
nor did the Company provide information to the Department on the actual amount of capital
available during 1991 and 1992 for expenditure on capital projects.

In 1983-1984, the Department examined the Company's decision to delay the

replacement of the simi lar tubes in the Mystic 7 condenser. Boston Edison Company,

D.P.U. 1009-N-1, at 6-33 (1984). In that proceeding, the Department found that the
Company failed to justifydelaying the condenser tube replacement, eventhough the
Company presented evidence of competing repair needs. 1d. at 16.

iv. Conclusion

The Company has an affirmative obl 1 gationtomake all reasonable and prudent efforts
consistent with accepted management practices, safety, ad reliability of electric service to
achieve the lowest possible overall costs for 1ts customers. G.L. c. 164, § 94G(a). The

Department finds that the Company acted unreasonably indelaying the consideration of
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PED's recommendations unti | the December 1991 Board of Directors meeting. Furthermore,
the Department finds that the Company'sdecisiontodelay considerationofPED's
recommendations by the Board of Directors leddirectly to the Company's laterdecisionto
reschedule the commencement of the Mystic 4 major overhaul from April 2, 1992 to
September 12, 1992. During the period from April to September 1992, the unit was forced
to continue to operate with a reduced capacity, resulting inadditional replacement power
costs.

Accordingly, the Department finds that ratepayers shouldnot bear the cost of the
Company's 1mprudent decision to delay the order of the materials for replacement of the
condenser tubes. Inaccordance with establ 1 shed precedent, the Department hereby directs
the Company to calculate the expenses associ1atedwi th the derating caused by the delay of the
major overhaul at Mystic4that resulted 1n19.4 equivalent outage days, and to refund to
ratepayers, with interest, the incremental replacement power costs associated with this
derating.

3. Other Units

During the course of this Investigation, the Department also reviewed data and exhibits
submitted conceming other generating units of BECo for which goals were established in
D.P.U. 91-176. The Department finds no evidence that any outage or derating at these units
during the performance year resulted from unreasonable or 1mprudent actions by the
Company.

111. ORDER
Accordingly, after due notice, public hearing, and consideration, 1t Is

ORERED: That all incremental replacement power costs incurred by Boston Edison
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Company attr ibutable to () athirteen-day portion of the unplanned outage atPilgrimfrom
March 26, 1992 through April 8,1992, and (2) aderating of Mystic4causedby adelay of
1ts major overhaul totall ing 194 equivalent outage days, as described herein, be and hereby
are disallowed; and 1t 1S

FWRTHER ORDERED: That the Company shall in 1ts next fuel charge filing provide

for the refund to ratepayers, with interest, of any costs disallowed here in that have already
been recovered through the Company's fuel charge; and It i1s

FURTHER ORDERED: That the Company shall, with 1ts fuel charge filing for the

months of February, March, and Apri 1 1994, submi t performance data for the Company's
generating units and for 1ts system as a whole for the performance year ended October 3,
1993, and explain any variances from the goals approved by the Department inBoston

Edison Company, D.P.U. 92-182 (1992).

By Order of the Department,



